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Abstract
Background: Policies and procedures (P&Ps) have been suggested as one possible strategy for
moving research evidence into practice among nursing staff in hospitals. Research in the area of
P&Ps is limited, however. This paper explores: 1) nurses' use of eight specific research-based
practices (RBPs) and RBP overall, 2) nurses' use and understanding of P&Ps, and 3) the role of P&Ps
in promoting research utilization.
Methods: Staff nurses from the eight health regions governing acute care services across the
Canadian province of Newfoundland and Labrador completed an anonymous questionnaire
regarding their use of eight RBPs and associated P&Ps. Data were also obtained from authorities in
six of the eight regions about existing relevant P&Ps. We used descriptive statistics and multivariate
regression analysis to assess the relationship between key independent variables and self-reported
use of RBP.
Results: Use of the eight RBPs ranged from 7.8% to 88.6%, depending on the practice. Nurses
ranked P&P manuals as their number one source of practice knowledge. Most respondents (84.8%)
reported that the main reason they consult the P&P manual is to confirm they are practicing
according to agency rules. Multivariate regression analysis identified three significant predictors of
being a user versus non-user of RBP overall: awareness, awareness by regular use, and persuasion.
Six significant predictors of being a consistent versus less consistent user of RBP overall were also
identified: perception of P&P existence, unit, nursing experience, personal experience as a source
of practice knowledge, number of existing research-based P&Ps, and lack of time as a barrier to
consulting P&P manuals.
Conclusion: Findings suggest that nurses use P&Ps to guide their practice. However, the mere
existence of P&Ps is not sufficient to translate research into nursing practice. Individual and
organizational factors related to nurses' understanding and use of P&Ps also play key roles. Thus,
moving research evidence into practice will require careful interplay between the organization and
the individual. P&Ps may be the interface through which this occurs.
Published: 5 June 2007
Implementation Science 2007, 2:17 doi:10.1186/1748-5908-2-17
Received: 23 August 2006
Accepted: 5 June 2007
This article is available from: http://www.implementationscience.com/content/2/1/17
© 2007 Squires et al; licensee BioMed Central Ltd. 
This is an Open Access article distributed under the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/2.0), 
which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.Implementation Science 2007, 2:17 http://www.implementationscience.com/content/2/1/17
Page 2 of 11
(page number not for citation purposes)
Background
One of the goals of a practice discipline is to strengthen
the scientific foundation of clinical practice. The use of
research evidence is an accepted way to achieve this goal
and in turn can improve nursing care, optimize patient
outcomes, and decrease costs [1,2]. Despite these poten-
tial benefits, a number of investigators have confirmed
that a gap exists between research and its direct applica-
tion to nursing practice. Early studies indicated that nurses
were unaware of or were using research findings in their
practice inconsistently [3,4]. More recent studies have
shown that while both awareness and overall adoption of
research-based nursing practices have increased, use
remains inconsistent [5-8].
Early efforts to increase research use in nurses focused on
strategies aimed at the individual nurse. Such strategies
included increasing the reading activity of nurses, teach-
ing research critique and appraisal skills, and offering a
variety of educational programs targeted at the individual
[9]. More recently, investigators have called for organiza-
tional approaches [9,10]. Most of the evidence in support
of an organizational approach to promote research use by
nurses comes from investigations of the barriers nurses
perceive to using research in practice. This work consist-
ently shows that nurses perceive organizational barriers to
be the most problematic. In particular, they perceive that
lack of authority, time, and support interferes with their
ability to implement research findings in practice [11-14].
Further support for an organizational approach comes
from recent studies examining the sources of knowledge
that nurses draw upon in their daily practice. These studies
consistently show that nurses rely on knowledge sources
that are embedded in organizational processes such as in-
service education, policy and procedure (P&P) manuals,
and discussions with physicians and fellow nurses [15-
17].
Revising and updating P&P manuals based on the best
available research evidence has been proposed as one
organizational strategy for increasing research use by
nurses [5,7]. Organizational P&Ps are guideline-like doc-
uments developed by organizations to guide employees in
their daily work. Limited research to date has examined
nurses' understanding or their use of P&Ps. However, four
studies have investigated nurses' perceptions of the exist-
ence of P&Ps related to their use of specific research-based
practices (RBPs). All four studies, conducted in the United
States, found that perceiving or believing that a policy
existed was associated with increased use of RBPs [4-7],
regardless of whether an actual policy existed [6]. How-
ever, these studies did not investigate either the direction
of the relationship or whether policy perception leads to
behavior change (i.e., adoption of RBPs), or whether
behavior change leads to the perception that a policy
exists.
In summary, we do not know the extent to which nurses
are using research as a basis for quality patient care, nor do
we know the role that P&Ps may play in promoting
research use. While preliminary studies suggest that using
P&Ps may be a promising strategy to promote research uti-
lization, there is not sufficient evidence to make a gener-
alization regarding the use of P&Ps to achieve this goal.
Considerable resources are necessary to develop new
P&Ps, revise existing manuals based on current research
evidence, and disseminate these P&Ps to staff nurses.
Thus, before we invest further resources in this approach,
a broader understanding of the use of P&Ps by nurses and
their relationship to research utilization is needed. The
primary aim of this research study was to identify factors
influencing the use of RBPs among staff nurses in the
Canadian province of Newfoundland and Labrador with
the specific aim of understanding the role of P&Ps in pro-
moting research utilization.
Theoretical framing
No theory or conceptual model currently exists to explain
the role P&Ps may play in promoting research use. There-
fore, using Rogers's diffusion of innovations theory
[18,19] as a basis, we developed the decision-making and
use of research-based practices model to guide this study
(see Figure 1).
Rogers' innovation decision process theory, a component
of his diffusion of innovations theory [18,19], has been
used in numerous studies examining the adoption of
RBPs by nurses [5-8,20-22]. This theory is based on five
distinct stages which progress in a linear fashion: knowl-
edge (or awareness), persuasion, decision, use (or imple-
mentation), and confirmation. Research over the years
has confirmed that these stages do exist [5-8,20-22]. How-
ever, in recent years, diffusion researchers have come to
emphasize the complex and non-linear nature of innova-
tion adoption [23]. As depicted in our decision-making
Decision-Making and Use of Research-Based Practices Model Figure 1
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and use of research-based practices model, some stages in
Rogers' innovation decision process theory may be
skipped. For example, awareness may lead directly to use
without persuasion occurring [6,8]. Other factors, in addi-
tion to awareness and persuasion, may also influence a
nurse's decision to use a practice. These factors may
include, but are not limited to, personal factors such as
clinical experience and education, as well as organiza-
tional factors such as available resources, the existence of
P&Ps relating to a practice, and the importance that organ-
izations place on these P&Ps.
Research questions
The primary research questions addressed in this paper
are:
1. Do nurses use policies and procedures to guide their
nursing practice?
2. To what extent have eight specific research-based prac-
tices been adopted by nurses?
3. What factors influence nurses' use of research-based
practices?
Methods
Design
This was a cross-sectional survey study of staff nurses and
agency resource nurses (ARNs), employed in acute care
institutions across one eastern Canadian province-New-
foundland and Labrador. Ethical approval for the study
was obtained from the Human Investigations Committee
at Memorial University of Newfoundland.
Agency resource nurse sample
Participants
ARNs are nurses involved in P&P development. ARNs for
six of the eight healthcare regions (one ARN per region)
governing acute care services across Newfoundland and
Labrador participated in the study for a total ARN sample
of six and response rate of 75%.
Data collection
ARNs completed the 35-item agency resource nurse ques-
tionnaire (ARNQ) either as a self-administered mailed
questionnaire or answered the same questions in a tele-
phone interview.
Instrument
We developed the ARNQ for this study based on an earlier
published interview guide [24] and a critical review of the
literature. The ARNQ consists of three sections. Section A,
current policies and procedures, consists of a checklist of
eight RBPs (which are also included in the Staff Nurse
Questionnaire) and requested ARNs to indicate whether
their region currently had P&Ps related to any of these
eight practices. Section B, policy and procedure develop-
ment, asked ARNs a variety of open and closed-ended
questions related to developing and revising P&Ps. Sec-
tion C, related policies and procedures, consisted of a list
of the eight RBPs and requested ARNs to collect and return
to the researcher anonymized copies of any P&Ps related
to them.
This paper will provide an overview of the existence of
research-based P&Ps related to eight specific practices. A
region was considered to have adopted some or all of the
eight practices if their current P&Ps on them were
research-based. P&P existence was determined through an
assessment of returned P&Ps where available, and
through ARN statements of P&P existence where no P&Ps
were returned. Accuracy of these statements was assumed
because all P&Ps returned matched ARN statements with
respect to policy existence. The processes used to develop
and disseminate P&Ps will be presented elsewhere.
Staff nurse sample
Participants
All registered nurses practicing in an adult medical, surgi-
cal, and/or critical care unit in an acute care institution
and who agreed on their 2003 nurse licensure renewal to
have their names released for research purposes were
asked to complete a survey (n = 464). Medical, surgical,
and critical care nurses were chosen to permit comparison
with previous studies. A total of 248 nurses returned sur-
veys for a response rate of 53.5%. A demographic profile
of the staff nurses is listed in Table 1. According to the
Association of Registered Nurses of Newfoundland and
Labrador statistics, this sample is similar to the practicing
nurse workforce in the province with respect to nursing
experience, education level, employment status, and pri-
mary unit of employment (H. Hawkins, Personal Com-
munication, 6 January, 2004).
Data collection
The staff nurses completed an anonymous self-adminis-
tered mailed questionnaire – the staff nurse questionnaire
(SNQ). All nurses identified were mailed a copy of the
SNQ and a reply card to indicate whether they had com-
pleted and returned their questionnaire. Approximately
one month later, a reminder letter, along with a replace-
ment questionnaire, was sent to all nurses from whom
reply cards were not received.
Instrument
The SNQ consisted of 96 items divided into four sections:
demographic data, nursing practice, sources of knowl-
edge, and P&P use. The content of the SNQ was based on
a critical review of the literature and the study's concep-
tual framework, and was reviewed by an organizationalImplementation Science 2007, 2:17 http://www.implementationscience.com/content/2/1/17
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P&P expert consultant. The demographic and P&P sec-
tions were newly developed for the study (see Additional
File 1).
The nursing practice section is a revised version of Brett's
[6] nurses practice questionnaire (NPQ). It lists eight
RBPs followed by a series of seven questions. The first six
questions measure the nurse's stage of adoption according
to Roger's diffusion of innovations theory while the sev-
enth question measures policy perception. The awareness
stage was measured by questions one to four. An answer
of 'yes' to any one of these four questions is scored as one
while 'no' is scored as 0. The fifth question measures the
nurse's belief in the value of the nursing practice (persua-
sion) and a response of 'yes' adds one point to the score.
The sixth question measures implementation (use) of the
practice. A response of 'use sometimes' adds one point
while a response of 'use always' adds two points to the
score. The range of possible scores for each practice (zero
to four) is summed and averaged to give a mean total
innovation adoption behavior (TIAB) score. The seventh
question assesses nurses' perception of the existence of
organizational P&Ps related to the eight practices. This
question is scored dichotomously, as yes or no, and is not
used in the calculation of the TIAB score.
Brett showed the original NPQ to be a reliable measure
with a Chronbach alpha of 0.95 for the instrument and a
test-retest reliability of r = 0.83 using a one-week interval
[6]. Coyle and Sokop [5] replicated Brett's study and
reported an alpha co-efficient of 0.91 for the instrument.
Similar ranges have also been reported in subsequent
studies [7,8,20,21] indicating the NPQ is a reliable instru-
ment for measuring adoption of specific RBPs. In our
study we obtained an alpha coefficient of 0.82 for the
revised NPQ. Content validity of the NPQ has always
been assumed, as the practices used have been derived
from published research reports using specific criteria. No
formal validity testing has been carried out.
The sources of knowledge section was a direct replication
of Estabrooks' [15] sources of knowledge questionnaire,
which is an adaptation of Baessler et al. instrument [25].
It asks nurses to rate the frequency with which they use 16
different sources of knowledge in their practice. Each
source is scored using a five-point scale from never use
Table 1: Demographic characteristics of participant nurses (n = 248)
Characteristic % (n)1 Characteristic % (n)1
REGION RESEARCH EXPERIENCE
Region 1 58.1% (144) None 48.0% (119)
Region 2 4.8% (12) As a participant 32.3% (80)
Region 3 7.3% (18) Data Collection 10.5% (26)
Region 4 6.0% (15) Other3 9.2% (23)
Region 5 8.9% (22)
Region 6/72 3.2% (8)
Region 8 11.7% (29)
CLINICAL AREA EDUCATION
Critical Care 35.9% (89) RN Diploma 40.3% (100)
Medicine 23.4% (58) RN Diploma + Specialty Course 22.2% (55)
Surgery 22.2% (55) Bachelor's Degree 37.1% (92)
Med-Surg Unit 18.5% (46) Master's Degree 0.4% (1)
EMPLOYMENT STATUS P&P DEVELOPMENT
Full-Time 76.6% (190) Never 78.6% (195)
Part-Time 14.9% (37) Currently or recently (past 12 months) 8.5% (21)
Temporary/Casual 8.5% (21) More then 12 months ago 12.9% (32)
YEARS IN NURSING EDUCATION PROGRAM
Mean (SD) 11.4 (8.2) Yes 13.7% (34)
YEARS IN CURRENT POSITION No 86.3% (214)
Mean (SD) 6.6 (5.7)
1 % and n = Proportion and number of nurses with the specified characteristics
2region 6/7 = Regions 6 and 7 were combined to keep the identity of the individual institutions confidential
3Other = Study design/analysis/writing up results/presenting results
SD = standard deviationImplementation Science 2007, 2:17 http://www.implementationscience.com/content/2/1/17
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(one) to always use (five). The frequency with which
nurses use the various sources of knowledge is reflected in
the mean scores obtained for each source. In this study, an
alpha coefficient of 0.78 was obtained for the scale. No
formal reliability or validity testing has been reported on
this scale in previous studies.
Prior to being used in the main study, the SNQ was tested
for feasibility with a small group of staff nurses (n = 12).
The questionnaire was found to be readable and brief, tak-
ing approximately 15 minutes to complete. Based on the
feasibility test no revisions to the SNQ were necessary.
Selection of RBPs
To identify RBPs, we conducted a search of the Cochrane
database of systematic reviews and the database of
abstracts of reviews of effectiveness, the CINAHL and
MEDLINE electronic databases, and the Internet. Practices
were selected if they: 1) could be implemented by individ-
ual nurses, 2) were general and applicable to the practice
of adult medical/surgical nurses, and 3) were supported
by a systematic or synthesized review, meta-analysis, or
clinical practice guideline. Only eight practices were
located that met all three criteria. For a list of the eight
practices selected and their supporting references see
Additional File 2.
Data analysis
Data were analyzed using the SPSS [v. 13.0] and Stata
(Stata 9) statistical programs. Descriptive statistics were
used to summarize the data. For dichotomous variables,
cross-tabulations and chi-square tests were conducted.
Multivariate analysis using stepwise logistic regression
with cluster correction for region was performed to deter-
mine which factors were significant predictors of being a
user/nonuser and consistent/less consistent user of RBP.
All open-ended questions were analyzed using thematic
content analysis, as outlined in Morse and Field [26]. We
first generated word frequency lists from the open-ended
question data, from which common themes (categories)
were identified. Category counts were then tabulated for
each open ended question and these counts were used to
summarize the data.
Results
The study results are reported under the three research
questions addressed in this paper.
Do nurses use policies and procedures to guide their 
nursing practice?
Sources of knowledge
Using the sources of knowledge questionnaire [15],
nurses were asked to indicate the extent to which they use
16 sources of knowledge, including P&P manuals, in their
practice. Most nurses (81.9%) reported using the knowl-
edge they obtain from P&P manuals frequently or all the
time in their daily practice. Other sources frequently/
always used by a majority of nurses included knowledge
obtained from: personal experience (81.1%), nursing
school (75.8%), each individual patient (74.6%), and in-
services/conferences (69.3%) (See Table 2).
Table 2: Frequency of use of the 16 sources of knowledge (n = 248)
Knowledge Obtained From: Mean Score (SD)1 Frequency of Use % (n)2
Never/Seldom Sometimes Frequently/Always
Policy and Procedure Manuals 4.19 (.85) 5.2% (13) 12.9% (32) 81.9% (203)
Personal Experience 4.00 (.73) 2.8% (7) 16.1% (40) 81.1% (201)
Nursing School 4.00 (.76) 1.6% (4) 22.6% (56) 75.8% (188)
Individual Patient 3.95 (.80) 3.2% (8) 22.2% (55) 74.6% (185)
Physician Discussions 3.86 (.73) 3.2% (8) 28.2% (70) 68.6% (170)
In-services/Conferences 3.84 (.84) 8.1% (20) 22.6% (56) 69.3% (172)
Doctor's Orders 3.74 (.82) 6.5% (16) 36.7% (91) 56.8% (141)
Fellow Nurses 3.61 (.66) 2.8% (7) 38.7% (96) 58.5% (145)
Worked for Years 3.60 (.81) 11.3% (28) 37.1% (92) 51.6% (128)
Text Books 3.55 (.83) 9.3% (23) 32.7% (81) 58.0% (144)
Intuition 3.40 (.90) 12.1% (30) 40.3% (100) 47.6% (118)
Way Always Done It 3.18 (.84) 21.8% (54) 45.6% (113) 32.6% (81)
Nursing Journals 3.07 (.89) 28.2% (70) 43.6% (108) 28.2% (70)
Medical Journals 2.92 (.93) 36.7% (91) 41.1% (102) 22.2% (55)
Nursing Research Journals 2.75 (.96) 41.1% (102) 37.1% (92) 21.8% (54)
Media 2.53 (.88) 58.1% (144) 31.9% (79) 10.0% (25)
1 Mean (SD) = mean score (average based on the following scale: never-1, seldom-2, sometimes-3, frequently-4, and always-5) and standard 
deviation associated with each of the identified sources
2 Frequency of Use % (n) = proportion and number of all 248 nurses who reported never/seldom, sometimes, and frequently/always using the 
selected sources of knowledgeImplementation Science 2007, 2:17 http://www.implementationscience.com/content/2/1/17
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Use of policies and procedures
All nurses reported they consult their institution's P&P
manual(s) at least sometimes, and almost a third (32.9%)
always did. Most (78.0%) reported they always adopt
their institution's P&Ps, and that they are among the first
on their unit to do so (74.6%). Only 6.9% indicated they
would consider incorporating research findings into prac-
tice that were not supported by a current P&P.
Understanding of policies and procedures
The majority (80.4%) agreed that the purpose of P&P
manuals was to guide nursing practice, while others felt it
related to standards of care (23.7%), consistency of care
(22.9%), and legalities (17.1%) such as protection for the
hospital or nurse. To further assess the nurses' under-
standing of P&Ps, they were asked, in an open-ended
question, if they could distinguish between a policy and a
procedure. Just over a third (38.8%) could correctly differ-
entiate between a policy and a procedure. Less than a
quarter (20.0%) felt there was no difference, while 41.2%
were incorrect in their distinction. Many of the nurses that
were incorrect could neither define a policy nor a proce-
dure (48.8%), while equal proportions of the nurses who
were incorrect could correctly define one term but not the
other.
The nurses reported that they consult P&P manuals for the
following reasons: confirm institutional policy (84.8%),
new and unfamiliar tasks (41.8%), to ensure a task is
within their scope of practice (8.6%), to settle disputes
regarding the correct way to perform a task (5.7%), and to
teach students and orientate new staff (4.5%). Reasons
reported for not consulting P&P manual(s) more fre-
quently included: familiar and routine tasks (51.6%), lack
of time (43.0%), difficulties with the manual(s) (21.0%)
such as missing pages, and, availability of co-workers who
know the P&P in question (15.1%).
Staff nurses were also asked about the legal implications
of not following their agency's P&Ps. Most nurses reported
not knowing the legal implications (33.1%) or perceiving
criminal charges (40.9%) and/or discipline from their
employer (37.6%) as possible consequences. A small per-
centage (10.3%) also reported discipline from their nurse
licensing body in the form of loss or suspension of their
nursing license.
To what extent have eight specific research-based 
practices been adopted by nurses?
The percentage of nurses reporting awareness of the RBPs
ranged from 12.9% to 89.1%, persuasion from 23.0% to
86.7%, and any use from 7.8% to 88.6%. Any use refers to
sometimes or always use of the practice. Those reporting
sometimes use ranged from 3.7% to 59.6% and always
use from 2.0% to 74.8%. The mean total innovation
adoption behavior (TIAB) score for each practice ranged
from 0.47 (unaware stage of adoption) to 3.38 (use some-
times stage of adoption) using Brett's [6] classification sys-
tem (see Table 3).
The three RBPs that nurses were the most aware of were
the same practices they were the most persuaded of and
used the most: flushing peripheral locks, urinary catheter
care, and using graduated compression stockings. More
than 80% of nurses indicated being aware of, persuaded
of, and using (at least sometimes) these three practices.
Using Brett's [6] classification system of mean TIAB scores,
these three practices were classified as being in the use
sometimes stage of adoption. The practice of hyperoxy-
genating patients prior to suctioning was also in the use
Table 3: Adoption of the 8 research-based practices (n = 248)
Practice Aware (%1) Persuaded (%1)U s e  ( % 2) Mean TIAB (SD)3 No. Regions with P&Ps 
(n = 6)
Never Sometimes Always
Flushing PIVs 89.1% 86.7% 13.4% 11.8% 74.8% 3.38 (1.24) 4
Urinary Catheter Care 87.5% 86.7% 11.4% 17.5% 71.1% 3.34 (1.22) 4
Compression Stockings 89.1% 83.5% 18.3% 59.6% 22.1% 2.76 (1.10) 2
Hyperoygenating 78.6% 79.4% 36.2% 25.1% 38.7% 2.61 (1.47) 4
CHG for IV Insertion 67.3% 65.3% 38.3% 16.5% 45.2% 2.40 (1.73) 2
Post-op Opiod Admin 66.1% 62.5% 36.4% 46.6% 17.0% 2.10 (1.44) 1
NG Tube Placement 34.7% 23.0% 91.5% 6.5% 2.0% 0.68 (1.03) 2
Closed Enteral Feeding 12.9% 23.8% 92.2% 3.7% 4.1% 0.47 (1.00) 0
1% = Percentage of nurses who were aware and persuaded of the practice
2% = Percentage of nurses who were never, sometimes, and always used the practice, of those who did not rate the practice as not applicable to 
their clinical unit
3Mean TIAB (SD) = mean TIAB score and standard deviation associated with each of the identified practices. The mean TIAB score was calculated 
as the average of the sum of awareness (0 – 1) + persuasion (0 – 1) + use (0 – 2). (Possible range: 0 – 4).
Stage of adoption was classified according to the following scale: 0 – 0.49 (unaware), 0.5 – 1.49 (aware), 1.5 – 2.49 (persuasion), 2.5 – 3.49 (use 
sometimes), and 3.5 – 4.0 (use always)Implementation Science 2007, 2:17 http://www.implementationscience.com/content/2/1/17
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sometimes stage of adoption. However, while similar in
awareness and persuasion to the other three practices,
fewer nurses reported using this practice.
The practices of using chlorhexidine gluconate prior to IV
insertion and postoperative analgesic administration were
moderately-known and used by this sample of nurses as
follows. Between 61.7% and 67.3% of nurses reported
being aware of, persuaded of, and using these two prac-
tices at least sometimes. Both practices were categorized as
being in the persuasion stage of adoption.
The remaining two practices, Nasogastric (NG) tube
placement and closed enteral feeding, were the least-
known, persuaded of, and used practices. Only between
12.9% and 34.7% of nurses reported being aware of and/
or persuaded of these two practices. Additionally, less
than 10% of nurses reported any use of these practices.
The practice of NG tube placement was categorized as
being in the aware only stage of adoption while using
closed systems for enteral feeding was in the unaware
stage of adoption.
Policy perception, policy existence, and adoption
Examination of ARN statements made regarding existence
of P&Ps on the eight RBPs showed one of the six partici-
pating regions did not have research-based P&Ps on any of
the practices. Of the remaining five regions, one region
had research-based P&Ps for three of the practices and
four had research-based P&Ps for four of the practices.
Using the Fishers exact test statistic we examined the rela-
tionship between nurses' use of each practice and: 1) the
existence of P&Ps on each practice, and 2) nurses' percep-
tion of P&P existence on each practice. P&P existence was
only significantly associated with the use of one practice:
chlorhexidine gluconate prior to IV insertion (p < 0.05).
However, staff nurse perception of P&P existence was sig-
nificantly associated with using all eight practices (p <
0.05). Significantly higher proportions of nurses who
reported any use compared to no use of the eight practices
perceived P&Ps to exist on them. Furthermore, for six of
the eight practices significantly higher proportions of
nurses who reported always using compared to some-
times using them perceived P&Ps to exist on them. The
only exceptions were the practices of NG tube placement
and closed enteral feeding systems.
What factors influence nurses' use of research-based 
practices?
To determine which factors influence the use of RBPs
overall, nurses were classified as users/nonusers and as
consistent/less consistent users of RBP. For this classifica-
tion, data from six of the eight practices were pooled. Two
practices, verifying NG tube placement and using closed
enteral feeding systems, were omitted from the pooled
dataset since less than 10% of the nurses surveyed
reported any use of them. Using the pooled dataset,
nurses who reported any use for at least four of the six
practices (or three of the five practices if one practice was
rated as not applicable) were classified as users of RBP. All
remaining nurses were classified as nonusers. Nurses who
rated more then one practice as not applicable were
excluded from the analysis. This resulted in six nurses
being excluded for a final sample of 242. Of these 242,
193 (79.8%) were classified as users, and 49 (20.8%) as
nonusers. This process was repeated to classify the 193
users into consistent (or always) and less consistent (or
sometimes) users. This resulted in 61 (31.6%) consistent
users and 132 (68.4%) less consistent users. This process
was also used to classify nurses as being: aware, aware by
regular use, persuaded, policy perceivers, and correct pol-
icy perceivers. A stepwise logistic regression modeling
process, adjusting for the six clusters in region, was then
carried out for users versus nonusers and consistent versus
less consistent users of RBP.
User versus nonuser
All factors shown to have statistically significant associa-
tions in bivariate analysis with being a user versus nonuser
of RBP, along with the number of existing research-based
P&Ps related to the eight practices (to control for policy
existence), were entered into the initial model (see Table
4). The regression equation for the final model was: In
odds of being an user/nonuser = B0 + B1(Awareness) +
B2(Aware_reg_use) + B3 (Persuasion) + Error, in which
'Awareness' indicates overall awareness of the practices,
'Aware_reg_use' indicates being aware by seeing others
carry out the practice, and 'Persuasion' indicates being
persuaded the practices are the most appropriate ones.
The final model suggests users of RBP were more likely to
be: aware overall, aware by regular use, and persuaded of
the appropriateness of a practice compared to nonusers
(see Table 4). The R2 for the final model, 0.5415, indicated
that these three variables together accounted for 54.15%
of the variance of being a user of RBP.
Consistent versus less consistent users
All factors shown to have statistically significant associa-
tions with being a consistent versus less consistent use of
RBP in the bivariate analysis (see Table 4) along with the
number of existing research-based P&Ps related to the
eight practices (to control for policy existence) were
entered into the initial model. The regression equation for
the final model was: in odds of being a consistent user/
less consistent user = B0 + B1(Policy_perc) + B2(Unit) + B3
(Experience) + B4 (Per_exp) + B5 (No_ policies) + B6
(Lack_time) + Error, in which 'Policy_perc' indicates per-
ceiving P&Ps to exist, 'Unit' indicates the nurse's primary
area of employment, 'Experience' refers to the length of
time (in years) one has practiced as a nurse, 'Per_exp' indi-Implementation Science 2007, 2:17 http://www.implementationscience.com/content/2/1/17
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cates personal experience as a source of knowledge,
'No_policies' indicates the number of existing research-
based P&Ps related to the eight practices surveyed, and
'Lack_time' indicates perceiving lack of time as a barrier to
using P&P manuals. The final model suggests that consist-
ent users of RBP were more likely to perceive P&Ps to exist,
have higher levels of nursing experience, rely on personal
experience as a source of knowledge, and work in critical
care units (compared to medical or surgical units). Con-
sistent users were also less likely to view lack of time as a
barrier to consulting the P&P manual (odds ratio < 1) (see
Table 4), The R2 for the final model, 0.3190, indicated that
together these six variables accounted for 31.90% of the
variance of being a consistent user of RBP.
Discussion
Adoption of research-based practices
The adoption scores obtained are comparable to those
found in earlier studies by Brett [6] and Coyle and Sokop
[5], but appear lower then those reported in more recent
studies by Rutledge et al. [21] and Rodgers [8] (see Addi-
tional File 3). One possible explanation for this is that
Rutledge and colleagues only included nurses who had
reported being aware of their practices in their calculation
of adoption scores. When we only included aware nurses,
an overall adoption score (3.39 – use sometimes stage)
similar to that reported by Rutledge et al. (3.33 – use
sometimes stage) was obtained. Rodgers, on the other
hand, may have found higher adoption scores due to the
types of practices selected. We only investigated practices
that could be implemented directly by staff nurses (i.e.,
instrumental research use), whereas Rodgers also
included three practices that could be indirectly utilized
by nurses (i.e., conceptual research use). Several studies
have confirmed that conceptual research use tends to be
the most frequent form of research use [27-29] and conse-
quently, lends itself to over-reporting by respondents
[29]. The three indirect practices selected by Rodgers
obtained high mean adoption scores, correlating with
Brett's use always stage of adoption. Using data published
in Rogers' study, a mean adoption score in the persuasion
stage which is comparable to that found in our study and
others would be obtained if these three practices were
omitted. Thus, our results are actually similar to recent
previous studies. But what is of concern is that that there
has been no improvement in the uptake of RBPs by nurses.
Table 4: Regression analysis
Variable B0 Coefficient (95% CI) Odds Ratio (95% CI) P value
User vs. Nonuser of RBP
Awareness 2.52 (0.98, 4.06) 12.40 (2.65, 57.89) 0.001
Awareness by regular use 3.49 (2.47, 4.50) 32.78 (11.87, 90.45) 0.001
Education Level -1.12 (-2.34, 0.11) 0.33 (0.09, 1.11) 0.074
Persuasion 2.11 (0.40, 3.83) 8.28 (1.49, 46.04) 0.016
Policy Perception -0.21 (-1.11, 0.69) 0.81 (0.32, 2.00) 0.651
Correct policy perception 0.35 (-0.81, 1.52) 1.42 (0.44, 4.59) 0.555
P&P manual- source of knowledge 0.25 (-0.60, 1.10) 1.28 (0.54, 3.01) 0.562
In-services – source of knowledge 0.34 (-0.47, 1.15) 1.40 (0.62, 3.16) 0.412
Unaware of legal implications -0.88 (-1.94, 0.18) 0.41 (0.14, 1.19) 0.104
# Research-Based P&Ps 0.14 (-0.21, 0.48) 1.14 (0.81, 1.60) 0.437
Consistent User vs. Less Consistent User of RBP
Lack of time -0.69 (-1.17,-0.21) 0.50 (0.30, 0.80) 0.005
Awareness -1.99 (-5.46, 1.49) 0.13 (0.01, 4.42) 0.262
Awareness by regular use 3.41 (-0.29, 7.12) 30.39 (0.74, 123.72) 0.071
Education Level 0.15 (-0.41, 0.70) 1.15 (0.66, 2.00) 0.605
Persuasion -1.72 (-5.21, 1.77) 0.17 (0.01, 5.88) 0.334
Policy Perception 0.58 (0.09, 1.07) 1.78 (1.09, 2.91) 0.020
Unit (critical care-reference group) -0.42 (-0.72,-0.12) 0.65 (0.48, 0.88) 0.006
Experience in nursing 0.07 (0.02, 0.12) 1.07 (1.01, 1.12) 0.009
Employment status 0.09 (-0.25, 0.42) 1.08 (0.78, 1.56) 0.611
Experience-source of knowledge 0.55 (0.24, 0.87) 1.74 (1.26, 2.39) 0.001
P&P manual-source of knowledge 0.36 (-0.07, 0.78) 1.42 (0.93, 2.18) 0.101
In-services-source of knowledge -0.59 (-1.28, 0.09) 0.55 (0.27, 1.10) 0.092
Purpose of P&Ps – guide practice -0.99 (-2.59, 0.61) 0.37 (0.07, 1.83) 0.225
# Research-Based P&Ps 0.24 (0.05, 0.42) 1.26 (1.05, 1.52) 0.012Implementation Science 2007, 2:17 http://www.implementationscience.com/content/2/1/17
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Using Brett's [6] classification system, the mean adoption
score for all eight practices combined placed nurses in this
study in the persuasion stage of adoption, overall. In other
words, they were aware of and believed in the value of the
practices but were not using them to make clinical deci-
sions. However, given that over half of the nurses in this
study reported using a majority of the practices at least
sometimes (see Table 3), Brett's categories of aware only,
persuasion, use sometimes, and use always do not appear
to accurately reflect the extent of adoption in this study.
Hence, while Brett's classification system was used in this
study to allow comparisons to be made with previous
studies, presenting adoption scores without attaching
fixed labels to them may be a more appropriate way of dis-
cussing adoption behavior in future studies.
There was variability in the nurses' adoption of the eight
practices. Some practices appeared to be well adopted
while others were poorly adopted (see Table 3) despite
being easy to implement and having little cost. Several fac-
tors, personal and organizational, as depicted in our deci-
sion-making and use of research-based practices model,
may account for this variability. For example, for the prac-
tice of using graduated compression stockings, physician
orders may play a role. For other practices, nursing beliefs
may play a role. For instance, despite strong evidence to
support regular opioid administration post-operatively
[30] some nurses may remain reluctant to administer
these medications even when ordered (e.g., q4h PRN) due
to fear of dependence or the development of serious side
effects. Patient preferences may also play a role in decid-
ing to implement these practices. For instance, a patient
may wish not to be medicated regularly or may refuse to
wear compression stockings.
Availability of resources and cost may also account for
some of the noted variability. For instance, heparin and
antimicrobial solutions are more expensive then normal
saline and soap and water, and therefore would be less
available in some institutions. This may account for why
the practices of flushing peripheral locks with normal
saline and performing urinary catheter care with soap and
water have been widely adopted. Similarly, a lack of pH
paper in some institutions may account for why many
nurses have not adopted the practice of verifying NG tube
placement by checking pH levels. Thus, innovation adop-
tion is not as straightforward as a reading of Rogers
[18,19] could suggest. There are multiple factors, personal
and organizational, that may account for why some prac-
tices are adopted more often then others.
Policies and procedures and adoption of research-based 
practice
Value of policies and procedures to nurses
Our findings suggest that nurses use P&Ps to guide their
practice. P&P manuals were the number one source of
knowledge in the current study. P&Ps were also highly
relied on by nurses in past studies; they were the fifth lead-
ing source of knowledge in studies conducted by Estab-
rooks [15] and Palfreyman and colleagues [17], sixth in a
study conducted by Gerrish and Clayton [13], and eighth
in Estabrooks' [16] most recent study on sources of
knowledge. Knowledge obtained from nursing school and
experiential knowledge acquired through interactions
with patients were also used frequently, while knowledge
obtained from literature, namely professional journals,
and the media were not. This is also consistent with past
studies [13,15-17,25].
Some interesting issues arise from these results. First,
P&Ps were reported as the top source of practice knowl-
edge in our study. Therefore, they hold potential to keep
nurses informed of advances in research. Also important
is the ongoing role that basic nursing education appears to
play as a source of practice knowledge. Nursing school
was the third most frequently used source of knowledge
for this sample of nurses, even though they completed
their basic nursing education program an average of 12.5
years ago. While much of the knowledge they obtained in
their basic nursing program remains valid, much of what
was learned, especially around clinical techniques, has
changed. For example, 15 years ago schools of nursing
taught their students that the proper method to verify NG
tube placement was to inject air into the tube and listen
for air entry over the epigastric region, or to place the free
end of tube into a glass of water and check for bubbling.
Not only are these methods now known to be ineffective,
but they can also be potentially harmful to the patient if
the tube is misplaced and consequently used [31-33].
Another important finding is that nurses rely heavily on
experiential knowledge rather than on knowledge from
scientific and professional literature. One reason for this
may relate to accessibility. Many nurses in this study, espe-
cially those in rural settings, work in units where availabil-
ity of computers, the internet, and research journals is
limited. Similarly, accessibility may also explain the
increased tendency seen in this study for nurses to rely on
P&P manuals. The culture of nursing work often means
nurses are confined to their unit and do not have time to
leave their patients to access computers or search the pro-
fessional literature. Unlike research journals, P&P manu-
als are located on all nursing units and are thus easily
accessible to all nurses. Furthermore, less time is needed
to look up a P&P in a manual then is needed to perform aImplementation Science 2007, 2:17 http://www.implementationscience.com/content/2/1/17
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search for available research on a practice and then locate,
read, and critically appraise that research.
Policy perception and existence
Consistent with previous studies [5-7] we found staff
nurse perception that a P&P existed was a significant pre-
dictor of using RBPs. In addition to policy perception,
Brett [6] also investigated policy existence and found that
it was not related to individual nurse adoption of specific
practices. This finding is consistent with our study, which
found that the existence of practice policies was signifi-
cantly associated with the use of only one of the eight
practices examined. However, we went a step further and
examined whether the number of existing research-based
P&Ps in an institution influenced use of RBP overall. Mul-
tivariate analysis showed that working in a region with
more research-based P&Ps was a significant predictor of
consistent use of RBP. Thus, contrary to Brett's finding, we
conclude that policy existence may be important to the
adoption of RBPs by nurses. However, we suggest it is the
number of existing research-based P&Ps that is important,
not the mere existence of specific P&Ps. However, further
research in this area is needed before any firm conclusions
can be drawn.
Understanding of policies and procedures
All nurses should have a basic understanding of what
P&Ps are, and when and how to use them. Fear of the legal
ramifications of not following P&Ps may be one explana-
tion why some nurses accept and follow P&Ps even when
they are not based on best evidence. In this study, 33.3%
of nurses reported being unaware of the legal implications
of not following their institution's P&Ps, while the
remainder perceived devastating consequences. If we are
to use P&Ps to promote research utilization and improve
the quality of care that nurses deliver, nurses and manag-
ers need to be aware of the implications, legal and profes-
sional, of not only not following organizational P&Ps, but
also of continuing to follow P&Ps when they know they
are not based on the best available evidence. However,
even more importantly, service organizations and profes-
sional associations and unions must work to decrease the
punitive connotation to P&P non-compliance. Continu-
ing education for managers and administrators, educa-
tors, and clinicians should incorporate relevant content
on P&Ps.
Future research
While this study, and others, sheds some light on the fac-
tors influencing nurses' use of RBP, further research is
needed to expand on this knowledge. Specifically, this
was the first study to go beyond P&P perception and exist-
ence to investigate P&P understanding in nurses and
therefore should be replicated, preferably with a larger
probability sample, to see if findings remain consistent
across future studies. In addition, one specific finding
which warrants further research is the variable 'awareness
by regular use'. This variable was shown to be a significant
predictor of being a user of RBP overall. However, it is not
clear from the data collected what exactly the true role of
regular use is. Awareness by regular use was not defined
for the study participants but left up to them to interpret.
Therefore, we recommend that future studies on research
utilization investigate this variable further.
Study limitations
There are a number of limitations in this study. First, the
nurses were alerted to the importance of P&Ps in an
explanatory letter that accompanied the mailing of their
questionnaire. This may have resulted in a higher reported
rate of reliance on P&Ps than actually existed. Second,
there has been no formal validity testing done of the
nurses practice questionnaire (Section B of our staff nurse
questionnaire). Third, while this was a multi-center study,
the relatively small sample size of 248 nurses may have
been inadequate to detect real differences for some of the
variables. Fourth, the variable 'awareness by regular use'
was shown to be a significant predictor of being a user of
RBP. However, we could not determine what the role of
regular use was or what it means from our data. Fifth,
ARNs could not be recruited for two of the eight health-
care regions. As a result, findings from this study cannot
be generalized to all regions in the province. Finally,
although the sample was similar to the target population
with respect to experience, education, unit, and employ-
ment status, the available population represented only a
third of the target population, and therefore generalizabil-
ity beyond the study sample is limited.
Conclusion
Consideration of the findings of this study within the con-
text of our decision-making and use of research-based
practices model and previous studies on research utiliza-
tion make it possible to gain a better understanding of the
factors that influence nurses' use of RBPs, and the role that
P&Ps may play in promoting research utilization in
nurses. Our findings suggest nurses use P&Ps to guide
their practice. However, the mere existence of research-
based P&Ps is not enough to increase research utilization
in nurses. Individual and organizational factors related to
nurses' understanding and use of P&Ps also play key roles.
Thus, we conclude that moving research evidence into
practice is neither the sole responsibility of the organiza-
tion nor the individual clinician. Rather, it will require
careful interplay between the organization and the indi-
vidual. P&Ps could be the interface through which this
occurs.Implementation Science 2007, 2:17 http://www.implementationscience.com/content/2/1/17
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